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INTRODUCTION

This report will cover the storm water flows for the undeveloped and developed condition
for Ruthies, located on the northwesterly NYS Route 32 and Ruscitti Road in the Town
of New Windsor, Orange County, New York. The project is currently identified as
Section 10, Block 2, Lot 7 on the Town of New Windsor tax map. Total site area is
approximately 1.68 +/- acres. Total approximate of 1.34 +/- acres of the property will be
disturbed for contraction of parking, lawns and retaining walls. The remaining acreage
has already existing building and paved parking that will be utililized after the
construction. This drainage analysis, however, addressed 1.68 acres +/- site in the
undeveloped and developed conditions.

EXISTING CONDITIONS:

At the present time the property consists of wooded trees, grass mixture with brush and
existing two building with one paved parking. The site soils have been classified in
accordance with the Orange County Soil Survey. The approximate percentages of the
soils on the site are 100% Hoosic (HoB). Hoosic soil is a hydrological group A

Most of flow from the project site discharges in to the existing ponding area located in
the middte of the property and then overflow to the existing catch basins at Route 32. A
drainage Basin Map is included at the back of this report. Subcatchment 1S discharge to
the existing ponding area in the middle of the property and then overflow to the existing
catch basin at Route 32. Subcatchment 28 discharge directly to the existing catch basin
at Route 32.

The underdeveloped flows from this project are included in Appendix A and summarized
below based on TR-20 methodology. Reach point 1R (design point) represents the peak
flow resulting from the Subcatchments 1S and 2S. The location of the reach point is
shown on Pre-development and Post-development plan.

Subcatchment:
15 28 iR

Drainage Area (acres) 1.34 0.410 1.75
Weighted CN Value 54 80 | e
Time of Concentration (min) 14.5 14.8 ——
Peak flow 1 year storm (cfs) 0.05 0.42 0.42
Peak flow 2 year storm (cfs) 0.17 0.59 0.59
Peak flow 10 year storm (cfs) - 1.16 1.21 1.21
Peak flow 100 vear storm (cfs) 3.04 2.02 2.02
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DEVELOPED CONDITIONS:

Under developed conditions, the site will be consist of a 0.18 acre of roof area (one
existing building) and 1.15 acres of paved driveway, parking and sidewalk. The TR-20
calculations for these conditions are included in Appendix B and summarized below for
the developed and undeveloped conditions, There will be small impact to drainage
pattern. Some of the drainage areas in subcatchment 1S will be directed to the proposed
Pond I-2 (Infiltration Basin I-2) and then discharged to the existing catch basin at the
south of the main interance driveway.

Subcatchments:
18 28 1R
Drainage Area (acres) 143 0.36 1.79
Weighted CN Value 86 84 | e
Time of Concentration (min) 3.9 14.8  mmm——
Peak flow 1 year storm {cfs) 279 0.46 3.05
Peak flow 2 year storm (cfs) 3.70 0.62 4.07
Peak flow 10 year storm (cfs) 6.83 1.18 7.55
Peak flow 100 year storm {cfs) 10.73 1.90 11.91
Existing Versus Developed Flows

Subcatchments: :

Existing Developed Change
Peak flow 1 year storm (cfs) -0.42 3.05 +2.63
Peak flow 2 year storm (cfs) -0.59 4.07 +3.48
Peak flow 10 year storm (cfs) -1.21 7.55 +6.34
Peak flow 100 year storm (cfs) -2.02 1.9 +9.89

The above calculations show an increase in post development condition. Some of these
increase will be handled through the proposed Pond I-2 (Infiltration Basin I-2) to be
constructed in the Subcatchment 18.

IV. STORMMANAGEMENT:
SUBCATCHMENT 18

The flow from Subcatchment 18 will be directed to Pond 1-2 (Infiitration Basin I-2).
The TR-20 calculations for the inflow hydrograph to the pond is given in Appendix C
and summarized on the following page:

Drainage Area (acre) 1.43
Peak flow 1 year storm (cfs) 2.79
Peak flow 2 year storm (cfs) 3.70
Peak flow 10 year storm (cfs) 6.83
Peak flow 100 year storm (cfs) 10.73
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The flow was routed through Pond I-2 (Infiltration Basin I-2). The results of the
calculations also included in Appendix C and summarized below:

Pond I-2 (Infiltration Basin I-2)

Storm Max Max Reduction in Max elev. Freeboard
Event Inflow outflow flow (cfs) (f) Top elev.
(cfs) {cfs) 166 (ft)
1 year 2.79 0.07 272 164.36 1.64
2 Years 3.70 0.27 -3.43 164.40 1.60
10 Years 6.83 4.83 -2 164.73 1.27
100 Years 10.73 8978 -0.95 164.96 1.04

DESIGN POINTS (REACH POINTS IR )

Design points 1R for the analysis were selected at downstream. See the drainage maps
for location. The TR-20 calculations for the inflow hydrograph for the predeveloped and
postdeveloped condition for these points are given in the Appendices and summarized on
the following page.

Subcatchments:
Pre-developed Post-developed Change
Peak flow (cfs) Peak flow (cfs)
Reach Point 1R Reach Point 1R
Peak flow 1 year storm {cfs) 0.42 - 0.46 0.04
Peak flow 2 year storm (cfs) 0.59 062 0.03
Peak flow 10 year storm (cfs) 1.21 592 +4.71
Peak flow 100 year storm (cfs) 2.02 11.23 +9.21

*See Reach Point 1R in the appendix C

Pond I-2 (Infiltration Basin [-2) has effectively controled post-developed peak flow for
the 1 and 2 year storm to close to the pre-developed peak flow of the 1 and 2 year storm.
In conclusion, this project will produce close to zero net increases in the runoff of 1 and 2
year storm and no adverse impact to the downstream areas for 1 and 2 year storm.
However, the 10 and 100 year storm can not be controled due to the limited of space,
therefore further analysis will be needed to study the affect of this increase to the existing
down stream areas and drainage structures.
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V. WATER QUALITY MANAGEMENT:

The water quality will be handled through the Infiltration Basin (I-2) and is based on the
1.2 inch of rain over the impervious area in Subcatment 18.

The existing impervious area in the Subcatchment 2S will not be provided the water
quility treatiment since it is existing.

Total impervious Area in Subcatchment 1S = 1.07 acre
Total Area Subcatchment 1S = 1.43 acre

Impervious Coverage (I) = 74.83 %
Runoff coefficient (Rv) = 0.72
WQv=4,506cf

24 hours release rate = 0.05 cfs

This volume will be contained in the lower level of Infiltration Basin (I-2). Based on the
Orange County Soil Survey, the existing soil for the entire site is Hoosic (HoB). Hoosic
soil is a hydrological group A, has an infiltration rate less 0.5 inch per hour and ground
water elevation bellow 6 fi. Therefore, the location of the proposed Infiltration Basin
meets the requirements of New York State Storm Management Design Manual.

In addition, the upper level of the proposed Infiltration Basin will provide stream channel
protection water quantity volume. The entire one year storm from Subcatchment 1S will
be captured and released slowly within 24 hrs per New York State Storm Management
Design Manual. The support calculations are included in appendix D and C (one year
storm)

V1. Storm Water Infrastructure Maintenance:

Long term maintenance of all drainage structures, pipes, and treatment devices will be the
responsibility of the owner.

Long term maintenance shall include the following:
Inspection:

The drainage infrastructure should also be inspected after major storm events to ensure
that the outlet orifices and inlets remain open. Particular attention should be given to:

» Evidence of clogging
» Erosion of the flow path
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« Condition of the embankments

+ Condition of the spillways

« Accumulation of sediment at the outlets and sumps

« Erosion of riprap aprons

» Sources of erosion in the contributory drainage which should be stabilized.

Debris and Litter Control:

Removal of debris and fitter should be acbomplished during mowing operations.
Particular attention should be given to removing debris and trash around outlets to
prevent clogging.

Eroding soils in drainage areas should be stabilized immediately with vegetative practices
or other erosion control practices. Potential problems are erosion that may occur on the
embankment, slopes, and spillways. Also, attention should be given to repositioning

protective riprap where appropriate.

Sediment Remgoval:

Sediment should be removed periodically in order to preserve the available storm water
treatment capacity of the infiltration devices, and to prevent outlets or filtering mediums -
from becoming clogged. Also, unless removed, accumulated sediment may become
unsightly. While more frequent clean-out may be needed around outlets, a typical clean-
out cycle for the entire storm water infrastructure should range from 5 to 10 years.

VIL. Eresion and Sediment Conirol:

Erosion and sediment control measures are to be incorporated into the project
construction. These practices have been developed in accordance with those set forth in
the New York State Department of Environmentai Conservation publication entitled
"Stormwater Management Design Manual”.

Erosion Control Measures:

The following erosion control measures will be incorporated to minimize erosion
potential:

e Filter fabric silt fence:
Silt fence shall be used to control erosion from sheet flow on slopes not to exceed

two horizontal to one vertical. Concentrated flows shall not be directed toward silt
fence and spacing shall vary from 50' to 200' depending on slope steepness.
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Permanent and temporary seeding mixtures:

Permanent and temporary seeding, mulch, fertilizer, soil amendments, and slope
stabilization will be used on seeded areas. Land that is stripped of vegetation will
be left bare for the shortest time possible. Any area that will remain cleared, but
not under construction for 20 days or longer, will be seeded with a temporary
mixture. Topsoi! shall be stockpiled, stabilized with temporary seeding, and saved
for reuse on the site.

Slope Stabilization:

All slopes shall be stabilized to minimize erosion. Slopes shall be stabilized with
temporary seeding mixtures and straw mulch. Slopes in excess of four horizontal
to one vertical shall be stabilized with jute netting and hydro-seed. Existing
vegetation, which is not to be removed, will also act as filter strips to protect
down-slope areas. Runoff will be diverted from newly graded areas to prevent
erosion until a permanent ground cover has been established.

Dust Control:

Measures for dust control during construction shall be implemented as needed
(daily water sprays will be used during dry conditions and Calcium Chloride will
be used only if necessary), in addition to water sprays, temporary plantings will
aid in minimizing dust.

Temporary Diversion Swales:
Temporary diversion swales shall be constructed to either divert clean storm
water runoff from newly graded areas or direct sediment laden runoff to a
sediment trapping device.

Channel Stabilization:

Drainage channels and temporary diversion swales shall be stabilized with seed,
jute netting or riprap, as specified, to minimize deterioration of the channel bed.

Sediment Traps:
Sediment traps shall be constructed in the focation, and be of size and type specified to
collect sediment from sediment laden storm water runoff. Sediment traps shall be

constructed downstream of disturbed areas and be in place prior to disturbance within
the contributory area.

Stabilized Construction Entrance:
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Route 32 will be protected by installation of crushed stone blanket for cleaning
construction vehicle wheels. Blankets shall be placed at the intersection of the
construction driveway with the Route 32. Stabilized construction entrances shall
be installed in the location shown on the drawing and be of size and type
specified.

o Tree Protection:

Trees to be preserved within areas of construction shall be protected. In areas of
concentrated construction activity temporary fencing will be placed around the
driplines. In all other areas, construction workers will be directed to avoid the
storing of equipment or soil under trees to be preserved, in order to prevent soil
compaction. If necessary, trees will be preserved with tree wells in fill areas, and
retaining walls in cut areas.

s  Erosion Control Sequence

Prior to any site disturbance, the developer should thoroughly review and
familiarize the approved erosion control plan. The installation of erosion control
measures should begin with the most downstream device, then working upstream.
When installing erosion control measures, the sequence should generally be as
follows:

¢ Prior to commencing construction activities, the limits of clearing and grading
shall be clearly marked. Perimeter silt fence and stabilized construction
entrances shall be put in place.

¢ Upon completion of clearing and grubbing activities, topsoil shall be stripped
from all areas to be disturbed and stockpiled. Stockpiled topsoil shall be
stabilized by temporary seeding and surrounded with a perimeter silt fence

¢ Temporary erosion control devices shall be installed prior to commencing
earth moving activities, This includes the instaliation of sediment traps,
diversion swales, and check dams beginning at the most downstream portions
of the site and then working upstream.

¢ Immediately after completion of rough grading, remaining temporary erosion
control shall be installed as specified, including additional silt fence, diversion
swales, and check dams. Any areas not requiring further earth work shall be
fine graded topsoiled and stabilized as early as possible.

¢ Maintenance of Erosion Control Devices
The maintenance of erosion control devices will be the responsibility of the Site

Developer. A critical part of an effective erosion control plan is a conscientious
maintenance program. All erosion control devices will be cleaned and restored
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throughout construction to maintain their effectiveness. The Job Superintendent
will monitor the condition of all devices and clean or replace them as conditions
require. All erosion control devices shall be installed and maintained in
accordance with the approved plans, manufacturer's recommendations, and as
directed by Town representatives including the Town engineer and building

inspector.

Specific maintenance shall include:

¢

Maintaining seeded areas including reseeding weak areas, regrading wash outs
and fertilizing.

Matintaining mulched areas including replacement of disturbed mulched areas.
All devices shall be inspected after each rain and repaired as needed.

Sediment shall be removed from behind silt fence when bulges start to occur

- and fencing reset to original condition.

Outlets in sediment basins shall be free of silt and debris by hand raking and
cleaning after each rain storm.

Construction equipment shall not unnecessarily cross drainage swales.
Crossing of drainage channels shall be by means of bridges, culverts or other
approved methods.

Culverts shall be maintained free of silt or debns.

Tree protection fencing to be inspected daily during grading and finish
grading operations.

Daily water sprays will be used as needed or as directed by the Consulting
Engineer or Town representatives. Water sprays will be used to prevent
pollution from dust until construction is completed and soil cover is
established.

o Removal of Erosion Control Devices:

No erosion control structures shall be removed until all work upstream has been
completed, stabilized, and approved by the Consulting Engineer and Town
Representatives.

The removal of erosion control devices should generally be as follows:
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¢ After construction, the temporary erosion control structures are to be removed in
reverse order with the most upstream structure removed first and thence
proceeding downstream.

¢ All silt fences shall be removed and properly disposed of off-site.

+ All tree protection fencing shall be removed after adjacent areas have been
graded, topsoiled, seeded, and vegetation has been established.

¢ All temporary construction culverts shall be removed and areas graded, topsoiled,
and seeded.

¢ Any washouts shall be re-topsoiled and seeded.
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APPENDIX A



HYDROCAD PRE-DEVELOPED CALCULATIONS



Drainage Diagram for PRE-DEVELOPMENT

Prepared by FINE & ASSOCIATES
MydroCAD® 6.10 s/n 002322 © 1988-2002 Applied Microcomputer Systems
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PRE-DEVELOPMENT 1 YEAR STORM, Type Il 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 1
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 0.05cfs @ 12.55 hrs, Volume= 0.016 af, Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=2.90"

Area (ac} CN  Description
0170 98 Paved
0.100 98 roofs
0.500 36 Woods, Fair, HSG A
0.570 49 50-75% Grass cover, Fair, HSG A

1.340 54 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) {fift) (ft/sec) {cfs)

11.1 114 0.1200 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2=23.50"
3.0 38 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 52 0.0770 1.9 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

14.5 204 Total

Subcatchment 1S:
Hydrograph

005..' ,,,,,,,,, S

0,045 e R

|
E 003 i .
A ]
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L B
.02

0.013-—- e e
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Time {hours)



PRE-DEVELOPMENT 1 YEAR STORM, Type lif 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 2
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 042cts @ 12.21 hrs, Volume= 0.040 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Hll 24-hr Rainfali=2.90"

Area (ac) CN  Description

0.170 98 Paved
0.090 S8 roofs
0.150 49 50-75% Grass cover, Fair, HSG A

0410 80 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) _ (feef)  (ft/fty (ft/sec) {cfs)

03 15 0.0130 D.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
4.6 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 D2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
04 50 0.0200 2.1 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

Flow (cfs)

"8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28
Time {hours}




PRE-DEVELOPMENT 1 YEAR STORM, Type [l 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 3
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32

inflow Area = 1.750 ac, Inflow Depth = 0.28"
Inflow = 042cfs @ 12.21 hrs, Volume= 0.040 af
Qutflow = 042 cfs @ 12.21 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, di= 0.05 hrs

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32
Hydrograph

o (O @IBRTRIS] e i b e = Inflow
v SRR S B— et — Outflow

Flow (cfs)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25
Time {hours}




PRE-DEVELOPMENT 1 YEAR STORM, Type lli 24-hr Rainfall=2.90"

~~ Prepared by FINE & ASSOCIATES Page 5
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "18":

Inflow Area = 1.340 ac, Inflow Depth= 0.15"

Inflow = 0.05cfs@ 12.55 hrs, Volume= 0.016 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Discarded = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 163.21' Surf.Area= 1,655 sf Storage= 717 cf
Plug-Flow detention fime= (hot calculated)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.00 380 0 0
164.00 6,500 3,440 3,440
165.00 9 880 8,190 11,630

Discarded OutFiow Max=0.00 cfs @ 5.00 hrs HW=163.00' (Free Discharge)
T _1=Sharp-Crested Rectangular Weir (swale) (Controls 0.00 cfs)

P # Routing Invert Outlet Devices
1 Discarded 164.50'° 13.0°long x 1.0’ high Sharp-Crested Rectanguiar Weir (swale)
2 End Contraction(s)

Pond PONDING AREA IN "1S":

Hydrograph
0'05.3 —_— _ - ‘. ._.;-..,,,,,,,,;,,,, - ...... - lﬂﬁﬂﬁ 12‘55ml, rsin i . ,,_ : rrrrrr - — Iémrded
: : : : : H : : : et

004F oot B

Flow (cfs)

T ) frp———— ;“.... BEARE: e ;v g i.:.; ) ': e
5 6 7 B 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26
Time (hours)



PRE-DEVELOPMENT 1 YEAR STORM, Type Il 24-hr Rainfall=2.90"
o~ Prepared by FINE & ASSOCIATES Page 6
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "15":

Stage-Discharge
165 : H ; :
- Discarded
. Sharp-Crested Rectangular Weir (swaie)
g
£
&
2 1644-
m
H
w
163 e AR A R L R
1] 1 2 3 4 5 8 7 8 9 10 Mt 12 13 14 15
Ve Discharge (cfs)
Pond PONDING AREA IN "1S":
Stage-Area-Storage
SurfacefWetted Area {35-fl)
0 5?0 1 QOO 1,500 2,000 2,5PO 3.(200 3,§00 4,000 4.?00 5,900 5,5.00 6.!200 8,500 T.QDO 7.5‘00 8,000 8,500 9,000 9,500 - Surface
165 --:cx“:s:i:.;e!s‘x o I :.‘ |l: :.-x; : i -.‘3 :. I ‘,':“"f !|:|lx _Swrage

Elevation (feet}

P Storage {cubic-feet)



PRE-DEVELOPMENT 2 YEAR STORM, Type Il 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 7
HydroCAD® 6,10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 017 cfs @ 12.44 hrs, Volume= 0.035 af, Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfail=3.50"

Area (ac) CN Description
0.170 98 Paved
0.100 98 roofs
0.500 36 Woods, Fair, HSG A
0.570 49 50-75% Grass cover, Fair, HSG A

1.340 54 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (fft) (ft/sec) (cfs)

11.1 114 0.1200 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.0 38 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 52 0.0770 1.9 Shaliow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

14.5 204 Total

Subcatchment 1S:
Hydrograph

0.19-]-—-
018 i
0174 : :
0464 i)
0153
0.14%- e e
013? J— . (.—-......... PR— S S
0.2 . . , : .
0.1 ; : L ; : -
0.004-
0.054-
007yt
0.04]
0.03
0-02"1: " : : : : ; : :

]ﬁ.ﬁ’c{s 1244tu; |

Flow (cfs)
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PRE-DEVELOPMENT 2 YEAR STORM, Type lll 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 8
HydroCAD® 6.10 s/n 002322 © 1986-2002 Appiied Microcomputer Systems

Subcatchment 2S:

Runoff = 0.59cfs @ 12.21 hrs, Volume= 0.056 af, Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=3.50"

Area {ac) CN Description
0.170 98 Paved
0.090 98 roofs
0.150 49  50-75% Grass cover, Fair, HSG A
0410 B0 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) (fUft) (fi/sec) {cfs)

0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.1580 P2=3.50"
9.5 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.4 50 0.0200 2.1 Shatlow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

Flow {cfs)
o
&

7 8 ©8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
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PRE-DEVELOPMENT 2 YEAR STORM, Type Ili 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 9
HydroCAD® 6.10 s/n 002322 @ 1986-2002 Applied Microcomputer Systems

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32

inflow Area = 1.750 ac, inflow Depth = 0.38"
Inflow 0.59cfs @ 12.21 hrs, Volume= 0.056 af
Outflow 0.59cts@ 12.21 hrs, Volume= 0.056 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32
Hydrograph

= Outflow
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Flow (cfs)
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PRE-DEVELOPMENT 2 YEAR STORM, Type Il 24-hr Rainfall=3.50"

o~  Prepared by FINE & ASSOCIATES ' Page 11
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "18™:

Inflow Area = 1.340 ac, Inflow Depth= 0.31"

Inflow = 017 cfs @ 12.44 hrs, Volume= 0.035 af

Cutflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Discarded = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 163.44" Surf Area= 3,087 sf Storage= 1,522 cf
Plug-Flow detention time= (not calculated)
Storage and wetted areas determined by Prismatic sections

Elevation Surf Area inc.Store Cum.Store
(feet) ~ (sqg-ft) {cubic-feet) {cubic-feet)
163.00 380 0 0
164.00 6,500 3,440 3,440
165.00 9,880 8,190 11,630

Discarded OutFlow Max=0.00 cfs @ 5.00 hrs HW=163.00' (Free Discharge)
=Sharp-Crested Rectangular Weir (swale) (Controls 0.00 cfs)

—~ # _Routing Invert Outlet Devices
1 Discarded 164.50' 13.0'long x 1.0' high Sharp-Crested Rectangular Weir (swaie)
2 End Contraction(s)
Pond PONDING AREA IN "1S":
Hydrograph
0194 ,, [ ...., S N S S-S P , _ i
~ Discarded
g
3
/—\ " AR S N AL A M A sl s e i)

Tieme {hours)



PRE-DEVELOPMENT 2 YEAR STORM, Type lll 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 12
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "1S8™:
Stage-Discharge

3

_ Sharp-Crested Rectangular Weir (swale)

Elevation (feet)

T e R e R SR R AP SO/ S S S S —
0 1 2 3 4 5 6 7 8 © 10 1 12 13 14 15
Discharge (cfs)

Pond PONDING AREA IN "1S™:

Stage-Area-Storage
Surfacefetted Area {sq-it)
0 5?0 1,q00 1 E:DO Z,QOO 2'530 3.(2003,5!00 4,000 4,500 5'0,00 5,500 6.(200 8,500 7,000 7.5‘00 8,000 8.§00 9,000 9,500 - Surface
" i el b oL il PR N 3L g 1 2 1] P PEE T ) bk 3 P | o il ra) L I |
— it = : R S e o ~ Storage

165

Elevation (feet)

163N

O 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11,000
Storage (cubic-feet)



PRE-DEVELOPMENT 10 YEAR STORM, Type il 24-hr Rainfall=5.50"
Prepared by FINE & ASSOCIATES Page 13
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems
Subcatchment 1S:
Runoff = 1.15cfs @ 12.24 hrs, Volume= 0.131 af, Depth= 1.17"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type I 24-hr Rainfali=5.50"
Area {ac) CN Description
0.170 98 Paved
0.100 98 roofs
0500 36 Woods, Fair, HSG A
0.570 49 50-75% Grass cover, Fair, HSG A
1.340 54 Weighted Average
Tc Length Slope Velocity Capacity Description
{min) (feet) {f/fty  (ft/sec) (cfs)
11.1 114 0.1200 0.2 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"
3.0 38 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 52 0.0770 1.9 Shaliow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
14.5 204 Total
Subcatchment 1S:
Hydrogeaph
(E=emm]
4 ~
]
g
s
1
o T n i3 Tt ‘l *| }i"“{m--;‘ : = |‘ - o '1'H§ g v ‘ " "
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28

Time (hours)
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PRE-DEVELOPMENT 10 YEAR STORM, Type lil 24-hr Rainfall=5.50"

Prepared by FINE & ASSGCIATES Page 14
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 25:

Runoff = 12t cfs@ 12.20 brs, Volume= 0.114 af, Depth= 3.33"

Runoif by 8CS TR-20 method, UH=8CS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.50"

Area (ac) CN Description

0170 98 Paved
0.090 98 roofs :
0.150 48 50-75% Grass cover, Fair, HSG A

0410 80 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  {feet) (fift)  (ft/'sec) (cfs)

03 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
9.5 102 0.0200 02 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
04 50 0.0200 21 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

T2 20h |

[z

Flow (cfs)

P R B s AR R - et
5 6 7 8 9 10 11 12 13 14 15 186 47 18 19 20 21 22 23 24 25 28
Time {hours}




PRE-DEVELOPMENT 10 YEAR STORM, Type Il 24-hr Rainfali=5.50"

Prepared by FINE & ASSOCIATES Page 15
HydroCAD® 6.10 s/n 002322 @ 1986-2002 Applied Microcomputer Systems

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32
Inflow Area = 1.750 ac, Inflow Depth= 0.78"
Inflow = 121 cfs@ 12.20 hrs, Volume= 0.114 af
Cutflow = 1.21cfs @ 12.20 hrs, Volume= 0.114 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R: EXISTING CATCH BASIN AT ROUTE 32

Hydrograph

Flow (cfs)

S S A R L L R e BRRSESEagEms
s 6 7 8 © 10 11 12 13 14 15 16 17 18 19 20 2t 22 23 24 25 26
Time (hours)



PRE-DEVELOPMENT 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

— Prepared by FINE & ASSOCIATES Page 17
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "18":

Inflow Area = 1.340 ac, Inflow Depth= 1.17"

inflow = 1.15cfs @ 12.24 hrs, Volume= 0.131 af .

Outflow = 0.00cis@ 5.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Discarded = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 164.28' Surf.Area= 7,430 sf Storage= 5,693 cf
Plug-Flow detention time= (not calculated)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
163.00 380 0 0
164.00 6,500 3,440 3,440
165.00 9,880 8,190 11,630

Discarded OutFlow Max=0.00 cfs @ 5.00 hrs HW=163.00" (Free Discharge)
=Sharp-Crested Rectangular Weir (swale) (Controls 0.00 cfs)

—~ # _Routing Invert Outlet Devices
1 . Discarded 164.50' 13.0'long x 1.0" high Sharp-Crested Rectangular Weir (swale)
2 End Contraction{s)
Pond PONDING AREA IN "1S™:
Hydrograph
i — Inflow
= Discarded
1.._ —
g
]
[ooock @500k . } ; :
r\ O Yo L LR v ; F T 1.‘ n N ¥ "i"i ;--;J ¥ ";'r'—!\' 7
5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 22 23 24 25 26

Time (hours)



PRE-DEVELOPMENT 10 YEAR STORM, Type Ill 24-hr Rainfall=5.50"
— Prepared by FINE & ASSOCIATES Page 18
HydroCAD® 6.10 s/n 002322 © 1986-2002 Appiied Microcomputer Systems

Pond PONDING AREA IN "1S™:
Stage-Discharge

Sharp-Crested Rectangular Wit (swale)

164

Elevation (feet)

1673 S e e p———————

o 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15
Yl Discharge (cfs)

Pond PONDING AREA IN "1S":

Stage-Area-Storage
Surfaceietled Area {sg-1)
0 590 1,0001,5,00 2.(‘)002,5100 3.?003,5,()0 4.Q00 4,51005,(300 s.qw 6,900 6,500 7,000 7,500 8,000 8,500 9,000 9,500 - Suface
P -".,‘:,:,ré‘i“}"l‘ lljrxtv-v ittt --z---,l;.E:x‘xfxi‘-tnuuj‘l.-n‘ v_-'; _sb

165

Elevation {feet)

v e iy i e o PSP ~VUULR RAUUE S RS B S S S
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11,000
o~ Storage {cubic-feet}



PRE-DEVELOPMENT 100 YEAR STORM, Type il 24-hr Rainfali=8.00"

Prepared by FINE & ASSOCIATES Page 18
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microccomputer Systems

Subcatchment 1S:

Runoff = 3.04cfs@ 1222 hrs, Volume= 0.299 af, Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfail=8.00"

Area (ac) CN  Description
0.170 98 Paved
0.100 98 roofs
0.500 36 Woods, Fair, HSG A
0.570 49 50-75% Grass cover, Fair, HSG A

1.340 54 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feety  (ft/ff) (fi/sec) (cfs)

11.1 114 0.1200 0.2 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=3.50"
3.0 38 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 52 0.0770 1.9 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.01ps

14.5 204 Tofal
Subcatchment 1S:

Hydrograph
e §
2
-
[T
1..[..,,. _
o \ Y e S

5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26
Time (hours)



PRE-DEVELOPMENT 100 YEAR STORM, Type lil 24-hr Rainfall=8.00"

Prepared by FINE & ASSOCIATES Page 19
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 202cfs@ 12.20 hrs, Volume= 0.192 af, Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type {lt 24-hr Rainfali=8.00"

Area (ac) CN Description
0.170 98 Paved
0.090 98 roofs
0.150 49 50-75% Grass cover, Fair, HSG A

0.410 80 Woeighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fff)y  (fUsec) (cfs)

03 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
9.5 102 0.0200 02 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
04 50 0.0200 2.1 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph
4 R
[2o2em@w2oWe] . . . —Runcft
B
8
z
Z
), " o—— —

5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26
Time {hours)



100 YEAR STORM, Type Il 24-hr Rainfall=8.00"

PRE-DEVELOPMENT
Page 20

Prepared by FINE & ASSOCIATES
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

Inflow Area = 1.750 ac, Infiow Depth= 1.32"
inflow = 202cfs@ 12.20 hrs, Volume= 0.192 af
Oufflow = 202cfs @ 12.20 hrs, Volume= 0.192 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32
Hydrograph

- Inflow
= Qutflow

Flow (cfs)

-
LI

o - Py LS l T ”;' =;'fr;-< T NI I Nt T T — )
5 6 7 8 9 W M 12 13 14 15 16 117 18 19 20 21 22 23 24 25 28
Time {hours)




PRE-DEVELOPMENT 100 YEAR STORM, Type !l 24-hr Rainfall=8.00"

Prepared by FINE & ASSOCIATES Page 22
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "1S™:

Inflow Area = 1.340 ac, inflow Depth= 2.68"

inflow = 3.04cfs@ 12.22 hrs, Volume= 0.299 af

Qutflow = 032cfs @ 14.21 hrs, Volume= 0.126 af, Atien=90%, Lag= 119.9 min
Discarded = 0.32cfs@ 14.21 hrs, Volume= 0.126 af

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 164.54' Surf Area= 8,318 sf Storage= 7,844 cf
Plug-Flow detention time= 323.3 min calculated for 0.126 af (42% of inflow)
Storage and wetled areas determined by Prismatic sections

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
163.00 380 0 0
164.00 6,500 3,440 3,440
165.00 9 880 8,190 11,630

Discarded OutFlow Max=0.31 cfs @ 14.21 hrs HW=164.54' (Free Discharge)
=Sharp-Crested Rectangular Weir (swale) (Controls 0.31 cfs)

# Routing invert Outiet Devices

1 Discarded 164.50' 13.0'long x 1.0' high Sharp-Crested Rectangular Weir (swale)
2 End Contraction(s)

Pond PONDING AREA IN "1S":
Hydrograph

SN D S o c Co — Diiscarded

Flow (cfs)

O e e s ; e e
s 6 7 & 9 W0 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26
Time {hours)



- PRE-DEVEILOPMENT 100 YEAR STORM, Type il 24-hr Rainfal{=8.00"
o~ Prepared by FINE & ASSOCIATES Page 23
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond PONDING AREA IN "18™:

Stage-Discharge
165 - ; " ;
— Discarded
 SharpCrested Rectangular Weir (swale)
3
£ ‘ 5
2 1644 s i
[ H H
> : H
K
[TT]
e I B B T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
~ Discharge (cfs)
Pond PONDING AREA IN "18":
Stage-Area-Storage
SurfaceWetted Area {s5-f)
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,500 8,000 8,500 2,000 9,500 - Surface
1% ";l“;‘-tt-'."l,ll‘- ‘37‘- I ..;3;-:}.:;‘51.-!:‘;‘?zxxftsul‘s-sl-‘.! ‘S- i n H 1.5 _Smge
&
=
2 1644
8
2
m
1

0 1000 2000 3000 4000 5000 6000 7000 8000 8000 10000 11,000
V. Storage (cubic-feet)
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HYDROCAD POST-DEVELOPED CALCULATION



Drainage Diagram for POST-DEVELOPMENT

Prepared by FINE & ASSOCIATES
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems
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POST-DEVELOPMENT 1 YEAR STORM, Type Il 24-hr Rainfali=2.90"

Prepared by FINE & ASSOCIATES Page 1
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 15:

Runoff = 279cfs @ 12.06 hrs, Volume= 0.188 af, Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=2.90"

Area(ac) CN Description

0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A

1.430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (fift) (ft/sec) (cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Shert n=0.150 P2= 3.50"
1.2 30 0.3300 0.4 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.8 94 0.0100 2.0 Shallow Concentrated Fiow,
Paved Kv=20.3 fps
0.3 90 00100 53 6.48 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim=3.9' r=0.31' n=0.013
06 218 0.0100 59 10.50 Circular Channel (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7" r= 0.38' n=0.013

3.9 443 Total

Subcatchment 1S:
Hydrograph

3,] ......................................................... I2mm§‘izmms_l_ _ SCPRRRR SAURNEPN SRSV S SR S O, ~Ranch
)
2
z
°
LT

1 -

o " g

5 6 7 8 9 10 11 12 43 14 15 16 17 18 19 20 21 22 23 24 25 26
Time {hours)



POST-DEVELOPMENT 1 YEAR STORM, Type Il 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 2
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 046 cfs @ 12.21 hrs, Volume= 0.043 af, Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=2.90"

Area(ac) CN Description
0170 98 Paved

0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc Length Slope Velocity Capacity Description
~ {min) (feef) {ftt)  (ft/sec) {cfs)
0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 0.2 Sheet Flow,
CGrass: Short n=0.150 P2=3.50"
0.4 50 0.0200 2.1 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

0_5.‘ SO M

04, e ot __ SRR S | RN - ﬂ, S S ,,,,_Hﬁ_ SNV
g oo el e
3 0254 e T B e o e R e e St TS PO
o ] ; : :
02
0.15_‘" U SR - e ___, PO U S S

‘n Popip—— { SRR ;' ] 3 T B
13 14 15 186 17 18 19 20 21 22 23 24 25 28
Time (hours}




POST-DEVELOPMENT 1 YEAR STORM, Type il 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 3
HydroCAD® 6.10 s/in 002322 @ 1986-2002 Applied Microcomputer Systems
Reach EXISTING CATCH BASIN AT ROUTE 32:
Inflow Area = 1.790 ac, Inflow Depth= 1.55"
Inflow = 3.05cfs @ 12.07 hrs, Volume= 0.231 af
Outflow = 3.05cfs @ 12.07 hrs, Volume= 0.231 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Reach EXISTING CATCH BASIN AT ROUTE 32:
Hydrograph
EsegRew] ~how
3} SOV VO SN, RSSO0 SUSNSU N 6P SOOI S S S - : :
= 27 - B e N S e e
s
Z
[
1..,,
R At Rt PR A NP Fiagagssappin © 20 21 22 2.3 24 25 26

Time {hours)



POST-DEVELOPMENT 2 YEAR STORM, Type Ill 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 4
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems _

Subcatchment 1S:

Runoff = 3.70cfs @ 12.06 hrs, Volume= 0.250 af, Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=3.50"

Area (ac) CN Description

0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A

1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (f'sec) {cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 350"
1.2 30 0.3300 0.4 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.8 84 00100 2.0 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.3 90 0.0100 53 5.46 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim=3.9' r=0.31' n=0.013
0.6 218 0.0100 59 10.50 Circular Channel {pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r=0.38' n=0.013

39 443 Total

Subcatchment 1S:

Hydrograph
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POST-DEVELOPMENT 2 YEAR STORM, Type Iil 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 5
HydroCAD® 6.10 s/n 002322 @ 1586-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 062cfs@ 12.21 hrs, Volume= 0.058 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=3.50"

Area (ac) CN Description

0.170 98 Paved
0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.350 84 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (fl/ft} (ft/sec) (cfs)
0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2=3.50"
4.6 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
04 50 0.0200 21 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

0.45 ; .......... E— : : e I :

I
e

Flow (cfs)
e ©

0.25F -~ —mmr e ” : , T ._. _ ; — S
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POST-DEVELOPMENT 2 YEAR STORM, Type Il 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 6
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach EXISTING CATCH BASIN AT ROUTE 32:

Inflow Area = 1.790 ac, Inflow Depth= 2.07"
Inflow = 407 cfs @ 12.06 hrs, Volume= 0.308 af
Outflow = 407 cfs @ 12.06 hrs, Volume= 0.308 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach EXISTING CATCH BASIN AT ROUTE 32:

Hydrograph
« . [Eorm=entens] ~ Inflow
H : : : = Quifiow
3,_ ................................
¥
L
3
£ o2
1w ,,,,,,
Ol ettt

5 6 7 B 9 10 1t 12 13 14 15 16 17 18 19 20 21 22 23 24 25 265
Time (hours)



POST-DEVELOPMENT 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

Prepared by FINE & ASSOCIATES Page 7
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 6.83cfs @ 12.06 hrs, Volume= 0.469 af, Depth= 3.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfali=5.50"

Area (ac) CN Description

0980 98 Paved
0090 98 roofs
0.360 49 50-75% (rass cover, Fair, HSG A

1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feef) (ft'fty (ft/sec) (cfs)

1.0 11 0.0800 02 Sheet Fiow,
Grass: Short n=0.150 P2= 3.50"
1.2 30 0.3300 0.4 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.8 94 0.0100 2.0 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.3 90 ©6.0100 53 6.46 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim= 3.9 r=0.31' n=0.013
06 218 0.0100 59 10.50 Circular Channel (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r=0.38' n=0.013

3.9 443 Total

Subcatchment 1S:
Hydrograph

[EEmgrEehs]
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POST-DEVELOPMENT 10 YEAR STORM, Type lll 24-hr Rainfall=5.50"

Prepared by FINE & ASSOCIATES Page 8
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcompitter Systems

Subcatchment 2S:

Runoff = 118 cfs @ 12.20 hrs, Volume= 0.112 af, Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type lli 24-hr Rainfall=5.50"

Area(ac) CN Description
0.170 98 Paved
0.090 98 roofs
0.100 49  50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)

0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
4.6 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
9.5 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 50 0.0200 2.1 Shaliow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

[CEwewmm] 00 .

Flow {cfs)

7 B 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (hours)




POST-DEVELOPMENT 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

Prepared by FINE & ASSOCIATES Page 9
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach EXISTING CATCH BASIN AT ROUTE 32:

Inflow Area = 1.790 a¢, Inflow Depth = 3.89"
Inflow = 7.55cfs @ 12.06 hrs, Volume= 0.581 af
Quiflow = 7.55cfs @ 12.06 hrs, Volume= 0.581 af, Alten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach EXISTING CATCH BASIN AT ROUTE 32:
Hydrograph

- B T R e -~

Flow {cfs)

e A e e e e e SR
5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28
Time (hours)




POST-DEVELOPMENT 100 YEAR STORM, Type lif 24-hr Rainfall=8.00"

Prepared by FINE & ASSOCIATES Page 10
HydroCAD® 6.10_s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 1073 cfs @ 12.06 hrs, Volume= 0.754 af, Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=8.00"

Area(ac) CN Description

0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A

1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fty (ft/sec) (cfs)

1.0 11 0.0800 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
1.2 30 0.3300 04 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
08 94 0.0100 20 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.3 90 0.0100 53 6.46 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim= 3.9 r=0.31' n=0.013
0.6 218 0.0100 5.9 10.50 Circular Channe! (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r=0.38 n=0.013

3.9 443 Total

Subcatchment 18:
Hydrograph

o lm?aaiTﬂmml NS T T T VU N NN N S —Runoff

o S A ARV SR USSR S O SN VAN AN S S SO

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26
Time (hours)




POST-DEVELOPMENT 100 YEAR STORM, Type Ill 24-hr Rainfal/=8.00"

Prepared by FINE & ASSOCIATES Page 11
HydroCAD® 6.10_s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 190cfs @ 12.20 hrs, Volume= 0.183 af, Depth= 6.09"

Runoff by SCS TR-20 method, UH=S8CS, Time Span= 5.00-26.00 hrs, di= 0.05 hrs
Type Il 24-hr Rainfall=8.00"

Area{ac) CN Description
0.170 98 Paved

0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc Length Slope Velocity Capacity Description

{min) (feet) {f/ft) (fi/sec) (cfs)
0.3 15 0.0130 08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.50"
4.6 33 0.0130 01 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
9.5 102 0.0200 02 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 50 0.0200 21 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydregraph

-
i

Flow {cfs}

: g T ’ T ' T ——— ;H R e ‘; '!E i TR 'lﬁh I ‘
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Time (hours)



POST-DEVELOPMENT 100 YEAR STORM, Type lll 24-hr Rainfall=8.00"

Prepared by FINE & ASSOCIATES : Page 12
HydreCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach EXISTING CATCH BASIN AT ROUTE 32:

Inflow Area = 1.790 ac, Inflow Depth= 6.28"
inflow = 11.91cfs @ 12.06 hrs, Volume= 0.936 af
Cutflow = 1191 cfs @ 12.06 hrs, Volume= 0.936 af, Atten= 0%, l.ag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach EXISTING CATCH BASIN AT ROUTE 32:

Hydrograph
T IR S EE S ST A SRR S N
‘ ‘ : CHEgteE@Izoems| . o L D = Inflow
124 : S B ! M zmm—j _ , ......... ~ Outilow

Flow (cfs)
i

24- — e
o 1 g :("'_'_'l’ ; o : ( TR . 1
5 6 7 8 8 10 11 12 1 14 15 16 17 18 1 20 21 22 23 24 25 26

Time (hours)



APPENDIX C



HYDROCAD POND DESIGN CALCULATION



STORM WATER QUANTITY AND QUALITY
CALCULATION WITH THE SUPORTING DATA



Drainage Diagram for POND-DESIGN CALCULATION

Prepared by FINE & ASSOCIATES
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems
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POND-DESIGN CALCULATION 1 YEAR STORM, Type Il 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 1
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 279cfs @ 12.06 hrs, Volume= 0.188 af, Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, di= 0.05 hrs
Type Hll 24-hr Rainfall=2.90"

Area (ac) CN Description
0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A
1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
_{(min} __ (feet) (fift)  (fifsec) {cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
1.2 30 0.3300 0.4 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.8 94 0.0100 2.0 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 90 0.0100 53 6.46 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim=3.9' r=0.31" n= 0.013
0.6 218 0.0100 5.9 10.50 Circular Channel (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r= 0.38' n=0.013

3.9 443 Total

Subcatchment 1S:
Hydrograph

Flow (cfs)

" a " e ——— S P —————————— e R ]
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POND-DESIGN CALCULATION 1 YEAR STORM, Type lli 24-hr Rainfall=2.90"

Prepared by FINE & ASSOCIATES Page 2
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 046 cfs @ 12.21 hrs, Volume= 0.043 af, Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=2.90"

Area {ac) CN Description
0.170 98 Paved

0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc length Slope Velocity Capacity Description
{min} (feel) (ftft)  {ft/sec) {cfs)
0.3 15 0.0130 08 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 50 0.0200 21 Shallow Concentrated Flow,
Grassed Waterway Kv= 150 fps

14.8 200 Total

Subcatchment 28:
Hydrograph

0'5,.:. S

SR @ 12215

045_: I ...........

0_35_ S S — _ __.__ PR e : e :

o

e
!
]

)

g ] : : : : : :

‘_;) 0.25- : : : : . : ; : . S R S e -
i ] ; : : . : ﬁ ﬁ : : : . : :
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5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
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POND-DESIGN CALCULATION 1 YEAR STORM, Type /Il 24-hr Rainfali=2.90"

Prepared by FINE & ASSOCIATES _ Page 3
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

Inflow Area = 1.790 ac, Inflow Depth = 0.52"
Inflow 046 cfs @ 12.21 hrs, Volume= 0.078 af
Outflow 046 cfs @ 12.21 hrs, Volume= 0.078 af, Atten= 0%, Lag= 0.0 min

nn

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, di= 0.05 hrs

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32
Hydrograph

05— ; ; ,.,..._____,;.,-_..__.E,ﬁ._.....z___ L ; ___ A - - _, H
4 | . EE=emEmEl . inflow
| cEmgEaw] o —

045 F o e e

0.4 e _7 o ,,_,,ﬁ S | S _ R _
Qﬁ#.;w;MTM;WLW_W?MTmfmwmgmrma _____ S T N

Qe
i
!

I
|
|

i

=)
3

Flow (cfs)

0.15.: — ,,,,,, USSR SV SRS WOUIDU AR U0 SO SN VNSNS VORI SN RSN SO UV S

T g "';V T "ﬁ_;" ';‘ o | r Hi* 9’ 7 1 L A T T N 1‘2—1—!—|*!‘rr
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time {hours)



POND-DESIGN CALCULATION 1 YEAR STORM, Type i 24-hr Rainfall=2.90"

— Prepared by FINE & ASSOCIATES Page 5
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond I-2 (Infiltration Basin):

Inflow Area = 1.430 ac, Inflow Depth= 1.58"

inflow = 279cfs@ 12.06 hrs, Volume= 0.188 af

Outflow = 0.07cfs@ 17.42 hrs, Volume= 0.035 af, Atten=98%, Lag=321.7 min
Primary = 0.07cfs @ 17.42 hrs, Volume= 0.035 af

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, di= 0.05 hrs

Peak Elev= 164.36' Storage= 6,829 cf
Plug-Flow detention time= 515.9 min calculated for 0.035 af (19% of inflow)

Elevation Inc_Store Cum.Store
(feet) {cubic-feet) (cubic-feet)
160.00 o 0
162.00 1,769 1,769
164.00 3,977 5,746
165.00 3,002 8,748

Primary OutFlow Max=0.04 cfs @ 17.42 hrs HW=16436' (Free Discharge)
=Orifice/Grate (Controls 0.02 cfs)
2=Sharp-Crested Rectangular Weir (Controis 0.02 cfs)

/ # Routing Invert Qutiet Devices

1 Primary 163.75' 1.0" Vert. Orifice/Grate C= 0.600
2 Primary 164.35' 6.0" long x 1.0 high Sharp-Crested Rectangular Weir 2 End Contraction(s)

Pond 1-2 (Infiltration Basin):
Hydrograph

= Inflow
= Primary

Fiow (cfs)

5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28
Time (hours)



POND-DESIGN CALCULATION 1 YEAR STORM, Type lil 24-hr Rainfall=2.90"

o~ Prepared by FINE & ASSOCIATES Page 6
' HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond I-2 (Infiltration Basin):
Stage-Discharge

165

{c=m=—"Sharp-Crested Rectangutar Weir

164... et
: Orifice/Grate

Elevation (feet)

162 EE— - _ [ — , " A

PR

181~ - ,,,g, SR P S, ...._._..é

1500‘,“;..(5..‘.5.1..4 JARERS wa T
7 8 9 10
V Discharge (cfs)

Pond I-2 (Infiltration Basin):
Stage-Area-Storage

— Siorage

1634 S R E............____.' SO S

Elevation {feet)

181§~

0 500 1,000 1500 2,000 2,500 3000 3500 4,000 4,500 5000 5500 6,000 6,500 7,000 7,500 8,000 8500
i Storage (cubic-feet)




POND-DESIGN CALCULATION 2 YEAR STORM, Type Il 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 7
HydroCAD® 6.10 sin 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 1S:

Runoff = 370cfs @ 12.06 hrs, Volume= 0.250 af, Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=3.50"

Area(ac) CN Description
0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A
1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
1.2 30 03300 0.4 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.8 94 0.0100 20 Shallow Concentrated Flow,
Paved Kv=20.3fps
03 90 0.0100 53 6.46 Circular Channel {pipe),
Diam= 15.0" Area= 1.2 sf Perim= 3.9" r= 0.31' n= 0.013
0.6 218 0.0100 59 10.50 Circular Channel {pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r= 0.38' n=0.013

3.9 443 Total

Subcatchment 15:
Hydrograph
| Emsenew] T [Ren)
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POND-DESIGN CALCULATION 2 YEAR STORM, Type Hll 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 8
HydroCAD® 6.10 s/n 002322 @ 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 062cfs@ 12.21 hrs, Volume= 0.058 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfail=3.50"

Area(ac) CN Description

0.170 98 Paved
0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 B4 Weighted Average

Tc lLength Slope Velocity Capacity Description
(min) (feet) {f/f)  (ft/sec) {cfs)

03 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.50"
4.6 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
95 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.4 50 0.0200 21 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

0853

0.6

o
&

bnd
v

u o
035_]‘ S R S S S ..... _ ;

Flow {cfs)

o
./

=3
131

Q
i

o
re
[}

=)
3. =8

(=]
-

AALLE S e e ': T T ; ; l I N pr———— trf'f?:ﬁ'_rf
5 6 7 8 9 10 11 42 13 14 15 16 17 18 19 20 21 22 23 24 25 28
Time (hours)

CP-I



POND-DESIGN CALCULATION 2 YEAR STORM, Type li 24-hr Rainfall=3.50"

Prepared by FINE & ASSQCIATES Page 9
HydrecCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

Inflow Area = 1.790 ac, Inflow Depth = 1.04"
Inflow C62cfs@ 12.21 hrs, Volume= 0.155 af
Outflow 062cfs @ 1221 hrs, Volume= 0.155 af, Atten=0%, Lag= 0.0 min

]

Routing by Stor-ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32
: Hydrograph

0.65%
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POND-DESIGN CALCULATION 2 YEAR STORM, Type Il 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES Page 11
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Pond I-2 (infiltration Basin):

Inflow Area = 1.430 ac, Inflow Depth= 210"

Inflow = 3.70cfs @ 12.06 hrs, Volume= 0.250 af

Qutflow = 027 cfs @ 13.40 hrs, Volume= 0.097 af, Atten=93%, Lag=80.2 min
Primary = 027 cfs @ 13.40 hrs, Volume= 0.097 af '

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 164.40' Storage= 6,959 cf
Plug-Flow detention time= 319.8 min calculated for 0.097 af (39% of inflow)

Elevation Inc.Store Cum.Store
{feet) {cubic-feet) (cubic-feet)
160.00 0 0
162.00 1,769 1,769
164.00 3,977 5,746
165.00 3,002 8,748

Primary OutFlow Max=0.27 cfs @ 13.40 hrs HW=164.40" (Free Discharge)
=Qrifice/Grate (Controls 0.02 cfs)
=Sharp-Crested Rectangular Weir (Controls 0.25 cfs)

Routing invert Qutlet Devices

#
1 Primary 163.75' 1.0" Vert. Orifice/Grate C= 0.600
2 Primary 164.35' 6.0° long x 1.0" high Sharp-Crested Rectangular Weir 2 End Contraction(s)

Pond 1-2 {Infiltration Basin):

Hydrograph
41- : : pon
1 = Primary
ORI _ _ ;
LR I : o : o L
o ; Lo : ‘ : ;
1 R - [2Tcs @1340ms ]
c T 1] '

5 6 7 B 8 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26
Time (hours)



POND-DESIGN CALCULATION

2 YEAR STORM, Type lll 24-hr Rainfall=3.50"

Prepared by FINE & ASSOCIATES

7 HydroCAD®5.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Page 12

Elevation (feat)

Elevation (feet)

Pond I-2 (Infiltration Basin):

165

5

164-]-

] Mng

ular Weir |

Stage-Discharge

Orifice/Grate

1634 ——— s ___ e "

Pond 1-2 {(infiltration Basin):
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POND-DESIGN CALCULATION 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

Prepared by FINE & ASSOCIATES Page 13
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 18:

Runoff = 6.83cfs @ 12.06 hrs, Volume= 0.469 af, Depth= 3.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 brs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.50"

Area (ac) CN Description

0.980 98 Paved
0.090 98 roofs
(.360 49 50-75% Grass cover, Fair, HSG A

1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
__(min) __ (feet)  (fift)  (ft/sec) (cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
1.2 30 0.3300 04 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
0.8 94 0.0100 2.0 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 90 0.0100 53 6.46 Circular Channel (pipe),
Diam= 15.0" Area= 1.2 sf Perim= 3. 9‘ r=0.31" n=0.013
06 218 0.0100 59 10.50 Circutar Channel (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r=0.38 n=0.013

39 443 Total

Subcatchment 1S:
Hydrograph

= Runoff

I lmds@ 129&51:1

Flow (cfs)
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POND-DESIGN CALCULATION 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

Prepared by FINE & ASSOCIATES Page 14
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Subcatchment 2S:

Runoff = 118 cfs @ 12.20 hrs, Volume= 0.112 af, Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.50"

Area (ac) CN Description
0.170 98 Paved
0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)

0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n=0.011 P2=3.50"
46 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 0.2 Sheet Fiow,
Grass: Short n=0.150 P2=3.50"
0.4 50 0.0200 2.1 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14.8 200 Total

Subcatchment 2S:
Hydrograph

Hisefs 1220'!6! : :

Flow (cfs)
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Time {(bours)



POND-DESIGN CALCULATION 10 YEAR STORM, Type Il 24-hr Rainfali=5.50"

»~~  Prepared by FINE & ASSOCIATES Page 15
HydroCAD® 6.10 s/n 002322 © 1986-2002 Applied Microcomputer Systems

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

inflow Area = 1.790 ac, Inflow Depth= 2.87"
Inflow = 592cfs @ 12.15 hrs, Volume= 0.428 af
Outflow = 5.92cfs @ 12.15 hrs, Volume= 0.428 af, Atten=0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32
Hydrograph

= Inflow

. [cmmennE]

Flow {cfs)
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POND-DESIGN CALCULATION 10 YEAR STORM, Type Il 24-hr Rainfall=5.50"

— Prepared by FINE & ASSOCIATES Page 17
HydroCAD® 6.10 s/in 002322 © 1986-2002 Applied Microcomputer Systems

Pond I-2 (Infiltration Basin):

tnflow Area = 1.430 ac, inflow Depth= 3.94"

Inflow = 683 cfs@ 12.06 hrs, Volume= 0.469 af -

Outflow = 483 cfs@ 12.14 hrs, Volume= 0.316 af, Atten=29%, Lag= 5.0 min
Prmary = 483 cfs @ 12.14 hrs, Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 164.73" Storage= 7,945 cf
Plug-Fiow detention time= 174.8 min calculated for 0.316 af (67% of inflow)

Elevation Inc.Store Cum.Store
(feet) {cubic-feet) (cubic-feet)
160.00 0 0
162.00 1,769 1,769
164.00 3,977 5,746
165.00 3,002 8,748

Primary OutFlow Max=4.73 cfs @ 12.14 hrs HW=164.73" (Free Discharge)
=Orifice/Grate (Controls 0.03 cfs)
2=Sharp-Crested Rectangular Weir (Controls 4.71 cfs)

~ # Routing Invert Outlet Devices

1 Primary 163.75' 1.0 Vert. Orifice/Grate C= 0.600 ,
2 Primary 164.35' 6.0' long x 1.0" high Sharp-Crested Rectangular Weir 2 End Contraction(s)

Pond I-2 (Infiltration Basin):
Hydrograph

= Inflow
- Prirnary

Flow (cfs})
a

5 8 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26
Time (hours}
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Pond I-2 (Infiltration Basin):
Stage-Discharge

165 ‘ E
3 Mmmwﬂr Weir

U7 0 ER————— ; .. ; SR - e -
e Orifice/Grate : : : : : : ;

ﬁ

Elevation (feet)

162 e -

161-}--~ O

o
w
w

2 3 4 5 6
r« Discharge (cfs)

10

Pond I-2 (Infiltration Basin):
Stage-Area-Storage

T 7| [Cowme

Elevation (feet)

E

1814 ,,,,,, SO S

|

0 500 1,00 1500 2,000 2500 3,000 3.500 4,000 4500 5,000 5500 6,000 6,500 7,000 7,500 8,000 8,500
F Storage {cubic-feet)
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Subcatchment 1S:

Runoff = 1073 cfs @ 12.06 hrs, Volume= 0.754 af, Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfail=8.00"

Area (ac) CN Description

0.980 98 Paved
0.090 98 roofs
0.360 49 50-75% Grass cover, Fair, HSG A

1430 86 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft'ft)  (ft/sec) {cfs)

1.0 11 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
1.2 30 90.3300 0.4 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
0.8 94 0.0100 20 Shallow Concentrated Flow,
Paved Kv= 20.31ips
0.3 90 0.0100 53 6.46 Circular Channel (pipe},
Diam= 15.0" Area= 1.2 sf Perim=3.9" r=0.31' n=0.013
0.6 218 0.0100 59 10.50 Circular Channel (pipe),

Diam= 18.0" Area= 1.8 sf Perim=4.7' r=0.38' n=0.013

3.9 443 Total

Subcatchment 1S:
Hydrograph
12 L A B R L
% [PBss@mosra] -

Flow (cfs)

[

! ' e e TSI s e e aaaar  URREEIE
5 6 7 B 9 10 11 12 13 14 45 16 17 18 19 20 21 22 23 24 25 28
Time (hours}
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Subcatchment 2S:

Runoff = 1.90cfs @ 12.20 hrs, Volume= 0.183 af, Depth= 6.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs
Type |l 24-hr Rainfall=8.00"

Area(ac) CN Description

0.170 98 Paved
0.090 98 roofs
0.100 49 50-75% Grass cover, Fair, HSG A

0.360 84 Weighted Average

Tc lLength Slope Velocity Capacity Description
(min) (feet) (fUft) (fi/sec) {cfs)

0.3 15 0.0130 0.8 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.50"
4.6 33 0.0130 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.50"
9.5 102 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
D4 50 0.0200 2.1 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

148 200 Total

Subcatchment 2S:
Hydrograph

—
]

Flow (cfs)

R e e s AGRARTaEEI e o
5 6 7 8 10 1M 12 13 t4 15 168 17 18 19 20 29 22 23 24 25 26
Time (bours)
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Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

Inflow Area = 1.790 ac, Inflow Depth= 5.25"
Inflow = 1123 cfs @ 12.10 hrs, Volume= 0.783 af
Outflow = 11.23cfs @ 12.10 hrs, Volume= 0.783 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Reach 1R (CATCH BASIN AT RTE 32): EXISTING CATCH BASIN AT ROUTE 32

Hydrograph
1 Y23 Qiza0ms] ¢ : : ‘ : ‘ : o — Inflow
‘ : l 1,23;:& ‘ '32'1;&{“55! : ! : | : ? : : ﬁ ﬁ ' = Qutflow
1 1.: s e SO e : H B : H
o

Flow (cfs)

5 6 7 B8 © 10 11 12 13 14 15 18 17
Time (hours)

18 19 20 21 22 23 24 25 28
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Pond I-2 (Infiltration Basin):

Inflow Area = 1.430 ac, Inflow Depth= 6.32"

Inflow = 10.73 cfs @ 12.06 hrs, Volume= 0.754 af

QOuiflow = 978cfs @ 12.09 hrs, Volume= 0.600 af, Atten= 9%, Lag= 2.2 min
Primary = 9.78cfs @ 12.09 hrs, Volume= 0.600 af

Routing by Stor-ind method, Time Span= 5.00-26.00 hrs, dt= 0.05 hrs

Peak Elev= 164.96' Storage= 8,617 cf
Plug-Fiow detention time= 131.3 min calculated for 0.600 af (80% of inflow)

Elevation Inc.Store Cum.Store
(feet) (cubic-feet) {cubic-feet)
160.00 0 0
162.00 1,769 1,769
164.00 3,977 5,746
165.00 3,002 8,748

Primary OutFlow Max=9.64 cfs @ 12.09 hrs HW=164.95' (Free Discharge)
=Orifice/Grate (Controls 0.03 cfs)
2=Sharp-Crested Rectangular Weir (Controls 9.61 cfs)

#_Routing invert Outlet Devices

1 Primary 163.75' 1.0" Vert. Orifice/Grate C= 0.600
2 Primary 164.35' 6.0" long x 1.0’ high Sharp-Crested Rectangular Weir 2 End Contraction(s)

Pond I-2 {Infiltration Basin):
Hydrograph

R~ I e o [ ow
R A S R R : —Primary

Flow (cfs)

i I e e~ SRR
5 8 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (hours)
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Pond I-2 (Infiltration Basin):
Stage-Discharge

- Rarp-Crested Rectangular Weir
164-§- S __é_.
1 :

163

Elevation (feet)

e2]- : : A

161 ....?_... v ._._i........_._......_._..5. et e i m————]

160

Discharge (cfs}

Pond I-2 (Infiltration Basin):
Stage-Area-Storage

Elevation {feet)

162-F-— i TR P e
-3 I N S I S N ____ ,,,,,,,,, e - S R U SO N
0 500 1,000 1500 2,000 2,500 3,000 3,500 4,000 4,500 5000 5500 8000 6500 7.000 7.500 8000 8.500
Storage {cubic-feet)
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/7~  DRAINAGE ARE SUBCATCHMENTS 18"

VOLUME CALCULATION OF WATER QUALITY, STREAM CHANNEL PROTECTION,
OVERBANK FLOOD PROTECTION AND EXTREME FLOOD PROTECTION

Water Quality Volume {(WQv

Impervious area (acre) 1.07
Total area (acre) 1.43
impervious Coverage (1) 74.83 %
Calculation Runoff Coefficient (Rv)
Rv = 0.05+(1)(0.009) = 0.72
Water Quality Velume Calculation v
WQv = [(P}(Rv/12)(A)]
"~ P (in) 1.2
WQv = 0.10 ac-ft
4,506.28 cu-ft
0.103 ac-ft
~
Average Release Rate
(Cpv)cu-ft = 0.05 cfs
24 hrs x 3600sec/hr
Stream Channel Protection Volume (Cpv)
Q 1.58 in (one year postdeveloped condition)
P 2.90
CN 86
la 0.33
la/P 0.1
Tc 0.1 hrs
Qu 650 csmfin .
Time 24 hrs
q./G: 0.035
Vsr=  0.683 - 1.43(qo/qi) + 1.64(qo/qi)’ - 0.804(qo/qi)*
0.63
P Cpv = (VsI)(QNM2)(A) = 0.12 ac-ft
5,207.41 cu-ft

5,988.52 cfs (15% addition)



Average Release Rate

{Cpvicu-ft
24 hrs x 3600sec/hr

Overbank Flood Protection (Q,)
me 10
ons 10
me 10’ons 10
CN
VsiVr =
Vr=
Vs =

Extreme Flood Protection Volume (Q;)
Qpre 100
ons 100
Qpre 100/Qpos 100
CN
VsiVr =
Vr=
Vs =

0.14 acre-ft

0.07 cfs

121 cts
7.55 cfs

0.16
86
0.50
25,308.00 cu-ft
12,654.00 cu-ft
14,552.10 cfs (15% addition)
0.33 acre-ft

2.02 cfs
11.91 cfs

017 .
86
0.50
40,772.00 cu-ft
20,386.00 cu-ft
23,443.90 cfs (15% addition)
0.54 acre-ft
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New York State Stormwater Management Design Manual Chapter 6: Infiltration

Figure 6.12 Infiltration Basin (I-2)
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New York State Stormwater Management Design Manual Chapter 6: Infiltration
6.3.1 Feasibility

Required Elements
» To be suitable for infiltration, underlying soils shall have an infiltration rate (fc) of at least 0.5 inches
e (Tc} of at feast U.> incli

per hour, as initially determined from NRCS soil textural classification, and subsequently confirmed
by field geotechnical tests (see Appendix D). The minimum geotechnical testing is one test hole per
5000 sf, with a minimum of two borings per facility (taken within the proposed limits of the facility).

» Soils shall also have a clay content of less than 20% and a silt/clay content of less than 40%.

+ Infiltration practices cannot be located on areas with natural siopes greater than 15%.

s Infiltration practices cannot be located in fill soils, except the top quarter of an infiltration trench or
dry well. |

e To protect groundwater from possible contamination, runoff from designated hotspot land uses or
activities must not be directed to a formal infiltration facility. In cases where this goal is impossible
(e.g., where the storm drain system leads to a large recharge facility designed for flood control),
redundant pretreatment must be provided by applying two of the practices listed in Table 5.1 ‘in series,
both of which are sized to treat the entire WQ,.. _

» The bottom of the infiltration facility shall be separated by at least three feet vertically from the
seasonally high water table or bedrock layer, as documented by on-site soil testing. (Four feet in sole
source aquifers). '

+ Infiltration facilities shall be located at least 100 feet horizontally from any water supply well.

» Infiltration practices cannot be placed in locations that cause water problems to downgradient
properties. Infiltration trenches and basins shall be setback 25 feet downgradient from structures and
septic systems. Dry wells shall be separated a minimum of 10 feet from structures.

Desigr Guidance

¢ The maximum contributing area to infiltration basins or trenches should generally be less than five
acres. The infiltration basin can theoretically receive runoff from larger areas, provided that the soil
is highly permeable (i.c., greater than 5.0 inches per hour). (See Appendix L for erosive velocities of
grass and soil).

¢  The maximum drainage area to dry wells should generally be smaller than one acre, and should
include rooftop runoff only.
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6.3.2 Conveyance

Required Elements
o The overland flow path of surface runoff exceeding the capacity of the infiltration system shall be

evaluated to preclude erosive concentrated flow during the overbank events. If computed flow
velocities exceed erbsive velocities (3.5 to 5.0 fps), an overflow channel shall be provided to a
stabilized watercourse. (See Appendix L for erosive velocities of grass and soil).

o All infiltration systems shall be designed to fully de-water the entire WQ, within 48 hours after the
storm event.

e If runoff is delivered by a storm drain pipe or along the main conveyance system, the infiltration
practice must be designed as an off-line practice (see Appendix K for a detail), except when used as a
regional flood control practice. '

Design Guidance

« For infiltration basins and trenches, adequate stormwater outfalls should be provided for the overflow
associated with the 10-year design storm event (non-erosive velocities on the down-slope

o For dry wells, all flows that exceed the capacity of the dry well should be passed through the
surcharge pipe.

6.3.3  Pretreatment

Required Elements
s A minimum pretreatment volume of 25% of the WQ, must be provided prior to entry to an infiltration
facility, and can be provided in the form of a sedimentation basin, sump pit, grass channel, plunge

pool or other measure.

If the f, for the underlying soils is greater than 2.00 inches per hour, a minimum pretreatment volume
of 50% of the WQ, must be provided.

If the f, for the underlying soils is greater than 5.00 inches per hour, 100% of the WQ, shall be pre-
treated prior to entry into an infiltration facility.

Exit velocities from pretreatment chambers shall be non-erosive (3.5 to 5.0 fps) during the two-year

design storm). (See Appbndix L for erosive velocities of grass and soil).
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Pretreatment Techniques to Prevent Clogging

Infiltration basins or trenches can have redundant methods to e¢nsure the long-term integrity of the

infiltration rate. The following techmqucs are pretreatment options for infiltration practices:

s (rass channel (Maximum velocity of 1 fps for water quality flow. See the Fact Sheet on page 5-10
for more detailed design information.)

¢  Grass filter strip (minimum 20 feet and only if sheet flow is established and maintained)

¢ Bottom sand layer (for E-1)

¢ Upper sand layer (for I-1; 6” minimum with filter fabric at sand/gravel interface)

e Use of washed bank run gravel as aggregate

o Alternatively, a pre-treatment settling chamber may be provided and sized to capture the pretreatment
volume. Use the method prescribed in section 6.4.3 (i.e., the Camp-Hazen equation) to size the
chamber.

e Plunge Pool

s Anunderground trap with a permanent pool between the downspout and the dry well (1-3)

Design Guidance

e The sides of inﬁltratioh trenches and dry wells should be lined with an acceptable filter fabric that
prevents soil piping.

« In infiltration trench designs, incorporate a fine gravel or sand layer above the coarse gravel

treatment reservoir to serve as a filter layer.

6.3.4 Treatment

Required Elements

» Infiltration practices shall be designed to exfiltrate the entire WQ, through the floor of each practice
(sides are not considered in sizing).

s The construction sequence and specifications for each infiltration practice shall be precisely followed.
Experience has shown that the longevity of infiltration practices is strongly influenced by the care
taken during construction

» Calculate the surface area of infiltration trenches as:

Ap =V / (ndy)

6-37



New York State Stormwater Management Design Manual

Where:
Ap = surfacearea (sf)

Vw = design volume (e.g., WQy) (/)

n = porosity (assume 0.4) .

dt = trench depth (maximum of four feet, and separated at least three feet from
seasonally high groundwater) (ft)

» (Calculate the approximate bottom area of infiltration basins using the following equation:
A=V,ld,
Where:

A

' surface area of the basin (ft%)
" dy

depth of the basin ()

Note that in trapezoidal basins, this area should first be used to approximate the area at the bottom
of the basin, but can later be modified to account for additional storage provided above side

slopes.

Design Guidance

o Infiltration practices are best used in conjunction with other practices, and downstream detention is
often needed to meet the Cp, and Q,, sizing criteria.

s A porosity value (V/V}) of 0.4 can be used to design stone reservoirs for infiltration practices.

The bottom of the stone reservoir should be completely flat so that infiltrated runoff wili be able to
infiltrate through the entire surface.

6.3.5 Landscaping

Required Flements

¢ Upstream construction shall be completed and stabilized before commection to a downstream
infiltration facility. A dense and vigorous vegetative cover shall be established over the contributing
pervious drainage arcas before runoff can be accepted into the facility, '

s Infiltration trenches shall not be constructed until all of the contributing drainage area has been
completely stabilized. \

Design Guidance
» Mow upland and adjacent areas, and seed bare areas.
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6.3.6 Maintenance

Required Elements

o Infiltration practices shall never serve as a sediment control device during site construction phase. In
addition, the Erosion and Sediment Control plan for the site shall clearly indicate how sediment will
be prevented from entering an infiltration facility. Normally, the use of diversion berms around the
perimeter of the infiltration practice, along with immediate vegetative stabilization and/or mulching
can achieve this goal.

* An observation well shall be installed in every infiltration trench and dry well, consisting of an
anchored six- inch diameter perforated PVC pipe with a lockable cap instatled flush with the ground
surface.

e Direct access shall be provided to infiltration practices for maintenance and rehabilitation. If a stone
reservoir or perforated pipe is used to temporarily store runoff prior to infiltration, the practice shall
not be covered by an impermeable surface. _

Design Guidance
s OSHA trench safety standards should be consulted if the infiltration trench will be excavated more
than five feet,

» Infiltration designs should include dewatering methods in the event of failure. Dewatering can be
accomplished with underdrain pipe systems that accommodate drawdown.

6.3.7 Cold Climate Design Considerations

Because of additional chaiienges in cold climates, infiltration SMPs need design modifications to function
properly. These modifications address the following problems:

¢ Reduced infiitration into frozen soils
» Chlorides
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Reduced Infiltration

e Draining the ground beneath an infiltration system with an underdrain can increase cold weather soil
infiltration. '

e Another alternative is to divide the treatment volume between an infiltration SMP and another SMP
to provide some treatment during the winter months.

e A seasonally operated infiltration/detention facility combines several techniques to improve the
performance of infiltration SMPs in cold climates. Two features, the underdrain system and level
control valves, are useful in cold climates. The level control and valves are opened at the beginning of
the winter season and the soil is allowed to drain. As the snow begins to melt in the spring, the valves
are closed, and the snowmelt is infiltrated until the capacity of the soil is reached. After this point, the
facility acts as a detention facility, providing storage for particles to settle (Figure 6.14)

Chlorides

s Consider diverting sﬁowmelt runoff past infiltration devices, especially in regions where chioride
concentration in groundwater is a concern.

 Incorporate mulch into infiltration basin soil to mitigate problems with soil fertility.

e The selection of upland landscaping materials should include salt-tolerant grasses where appropriate.
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Infiltration Practices

New York State Stormwater Management Design Manual

Design Options:

Chapter 6: infiltration

Description: Excavated trench or basin used to capture and allow
BN infiltration of stormwater runoff into the surrounding soils from the
¥ bottom and sides of the basin or trench.

Infiltration Trench {1-1), Shallow Infiltration Basin (1-2), Dry Well (I-3)

KEY CONSIDERATIONS

FEASIBILITY

Minimum soil infiltration rate of 0.5 inches per hour

Soils less than 20% clay, and 40% silt/clay, and no fill scils.

Natural slope less than 15%

Cannot accept hotspot runoff, except under the conditions outlined
in Section 6.3.1.

o Separation from groundwater table of at least three feet (four feet
in sole source aquifers). .

« 25 separation from structures for I-1 and 1-2; 10’ for I-3.

CONVEYANCE
+ Flows exiting the practice must be non-erosive (3.5 to 5.0 fps)
e Maximum dewatering time of 48 hours.
« Design off-line if stormwater is conveyed to the practice by a storm
drain pipe.
PRETREATMENT

Pretreatment of 25% of the WQv at all sites.

50% pretreatment if fc >2.0 inches/hour.

100% pretreatment in areas with fc >5.0 inches/hour.

Exit velocities from pretreatment must be non-erosive for the 2-
year storm.

TREATMENT

*  Water quality volume designed to exfiltrate through the floor of the
practice.

+ Construction sequence to maximize practice life.

+ Trench depth shall be less than four feet (-2 and 1-3).

» Follow the methodologies in Chapter 6 to size practices.

LANDSCAPING -

s Upstream area shall be compietely stabilized before flow is
directed to the practice.

MAINTENANCE REQUIREMENTS
Never serves as a sediment control device
Observation well shall be installed in every trench, (6” PVC pipe,
with a lockable cap)
+ Provide direct maintenance access.

STORMWATER MANAGEMENT
SUITABILITY

Water Quality

I:I Channel Protection

[ ] overbank Floed Protection
D Extreme Flood Protection

Accepts Hotspot Runoff: No

IMPLEMENTATION
CONSIDERATIONS

E Capital Cost

IE Maintenance Burden

Residential
Subdivision Use: Yes

High Density/Ultra-Urban: Yes
Drainage Area: 70 acres max.

Soils: Pervious soils required
(0.5 in/hr or greater)

Other Considerations:

e  Must not be placed
under pavement or
concrete

Key: L=Low M=Moderate H=Hi@l




Appendix D infitlteation Testing Roguirements

General Notes Pertinent to All Testing

i. For infiltration practices, 2 minimum field infiltration rate (£ of 0.5 inches per hour is required; areas
yielding & lower rate preclude these practices. If the minimum f, exceeds two inches per hour, half of the
WQ, must be treated by an upstream SMP that does allow infiltration. For F-1 and F-6 practices, no
minimum infiltration rate is required if these facilities are designed with a “day-lighting” underdrain system;
otherwise these facilities require a 0.5 inch per hour rate.

2. Number of required borings is based on the size of the proposed facility. Testing is done in two phases, (1)
Initial Feasibility, and (2) Concept Design Testing.

3. Testing is to be conducted by a qualified professional. This professional shall either be a registered
professional engineer in the State of New York, a soils scientist or geologist also licensed in the State of New
York.

Initial Feasibility Testing

Feasibility testing is conducted to determine whether full-scale testing is necessary, and is meant to screen
unsuitable sites, and reduce testing costs. A soil boring is not required at this stage. However, a designer or
landowner may opt to engage Concept Design Borings per Table H-1 at his or her discretion, without feasibility
testing.

Initial testing involves either one field test per facility, regardless of type or size, or previous testing data, such as
the following:

* septic percolation testing on-site, within 200 feet of the proposed SMP location, and on the same contour [can
establish initial rate, water table and/or depth to bedrock]

* previous written geotechnical reporting on the site focation as prepared by a qualified geotechnical consultant

* NRCS County Soil Mapping showing an unsuitable soil group such as a hydrologic group “D” soil in a low-
lying area, or a Marlboro Clay

If the results of initial feasibility testing as determined by a qualified professional show that an infiltration rate of

greater than 0.5 inches per hour is probable, then the number of concepr design test pits shall be per the following
table. An encased soil boring may be substituted for a test pit, if desired.

D1
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Table D-1 Infiltration Testing Summary Table

Type of Facility Initial Feasibility Concept Design Testing | Concept Design Testing
Testing (initial testing yields a (initial testing yields a
rate greater than 0.5”/hr) | rate lower than 0.5”/hr)
I-1 (trench) 1 field percolation linfiltration test and 1 test | not acceptable practice
test, test pit not pit per 50” of trench
required
1-2 (basin) 1 field percolation 1 infiltration test* and 1 test | not acceptable practice
test, test pit not pit per 200 sf of basin area
required
F-1(sand filter) I field percolation 1 infiltration test and 1 test | underdrains required
test, test pit not pit per 200 sf of filter area
required {no underdrains required**)
F-6 (bioretention) 1 field percolation 1 infiltration test and 1 test | underdrains required
test, test pit not pit per 200 sf of filter arca
required (no underdrains required**)

*feasibility test information already counts for one test location
** underdrain instaliation still strongly suggested

Documentation

Appendix D

Infiltration testing data shall be documented, which shall also include a description of the infiltration testing
method, if completed. This is to ensure that the tester understands the procedure,

Test Pit/Boring Requirements

a. excavate a test pit or dig a standard soil boring to a minimum depth of 4 feet below the proposed
facility bottom elevation

b. determine depth to grouﬁdwater table (if within 4 feet of proposed bottom) upon initial digging or
drilling, and again 24 hours later

¢, conduct Standard Penetration Testing (SPT) every 2’ to a depth of 4 feet below the facility bottom

d. determine USDA or Unified Soil Classification System textures at the proposed bottom and 4 feet

below the bottom of the SMP

e. determine depth to bedrock (if within 4 feet of proposed bottom)

f. The soil description should include all soil horizons.
g The location of the test pit or boring shall correspond to the SMP location; test pit/soil boring
stakes are to be left in the field for inspection purposes and shall be clearly labeled as such.

Infiltration Testing Requirements

a. Install casing (solid 4-6 inch diameter, 30” length) to 24” below proposed SMP bottom (see Figure

D-1).
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b.

Remove any smeared soiled surfaces and provide a natural soil interface into which water may
percolate. Remove all loose material from the casing. Upon the tester’s discretion, a two {2) inch
layer of coarse sand or fine gravel may be placed to protect the bottom from scouring and
sediment. Fill casing with clean water to a depth of 24” and allow to pre-soak for twenty-four
honrs

Twenty-four hours later, refill casing with another 24” of clean water and monitor water ievel
(measured drop from the top of the casing) for 1 hour. Repeat this procedure (filling the casing
cach time) three additional times, for a total of four observations. Upon the tester’s discretion, the
final field rate may cither be the average of the four observations, or the value of the last
observation. The final rate shall be reported in inches per hour.

May be done though a boring or open excavation.

The location of the test shali correspond to the SMP location.

Upon completion of the testing, the casings shall be immediately pulled, and the test pit shall be
back-filled.
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Figure D.1 Infiltration Testing Requirements

W——w EX. GROUND

————— EXCAVATE WITH BACK HOE
OR USE SOIL BORING CASING

¥ - 24 HOUR PRE-SOAK
\ g «—— PROPOSED DEPTH OF
TRENCH
L)1
47-6” @ SOLID CASING
Laboratory Testing

a, Grain-size sieve analysis and hydrometer tests where appropriate may be used to determine USDA
soils classification and textural analysis. Visual field inspection by a qualified professional may
also be used, provided it is documented. The use of lab testing to establish infiltration rates is

prohibited.
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Bioretention Teéting

All areas to be used as bioretention facilities shall be back-filled with a suitable sandy loam
planting media. The borrow source of this media, which may be the same or different location
from the bioretention area itself, must be tested as follows:

If the borrow area is virgin, undisturbed soil, one test is required per 200 sf of borrow area; the
test consists of “grab” samples at one foot depth intervals to the bottom of the borrow area. All
samples at the testing location are then mixed, and the resulting sample is then lab-tested to meet
the following criteria:

a) USDA minimum textural analysis requirements: A textural analysis is required
from the site stockpiled topsoif. Iftopsoil is imported, then a texture analysis
shall be performed for each location where the top soil was excavated.

Minimum requirements;
sand 35 -60%
silt 30-55%
clay 10-25%

b) The soil shall be a uniform mix, free of stones, stumps, roots or other similar
objects larger than two inches.

c) Consult the bioretention construction specifications (Appendix J) for further
guidance on preparing the soil for a bioretention area.
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Appendix E: Plan Review Checklists
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Example Checklist for Preliminary/Concept
Stormwater Management Plan Preparation and Review

Applicant information

Name, legal address, and telephone number

Commeon address and legal description of site

Vicinity map

Existing and proposed mapping and plans (recommended scale of 17 = 50°.) which illustrate at

a minimum:

> Existing and proposed topography (minimum of 2-foot contours recommended)

Perennial and intermittent streams

Mapping of predominant soils from USDA soil surveys

Boundaries of existing predominant vegetation and proposed limits of clearing

Location and boundaries of resource protection areas such as wetlands, lakes, ponds,

and other setbacks (e.g., stream buffers, drinking water well setbacks, septic setbacks)

Location of existing and proposed roads, buildings, and other structures

Existing and proposed utilities (e.g., water, sewer, gas, electric) and easements

» Location of existing and proposed conveyance systems such as grass channels, swales,
and storm drains

> Flow paths

> Location of floodplain/floodway limits and relationship of site to upstream and
downstream properties and drainages

’ Preliminary location and dimensions of proposed channel modifications, such as bridge

¥y ¥ ¥ ¥
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or culvert crossings

> Preliminary location, size, and limits of disturbance of proposed stormwater treatment
practices

Hydrologic and hydraulic analysis including:

> Existing condition analysis for runoff rates, volumes, and velocities presented showing
methodologies used and supporting calculations

» Proposed condition analysis for runoff rates, volumes, and velocities showing the

methodologies used and supporting calculations
> Preliminary analysis of potential downstream impact/effects of project, where
necessary
> Preliminary selection and rationale for structural stormwater management practices
> Preliminary sizing calculations for stormwater treatment practices including
contributing drainage area, storage, and outlet configuration
Preliminary landscaping plans for stormwater treatment practices and any site reforestation or
revegetation
Preliminary erosion and sediment control plan that at a minimum meets the requirements
outlined in local Erosion and Sediment Control guidelines
Identification of preliminary waiver requests
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Example Checklist for Final
Stormwater Management Plan Preparation and Review

Applicant information
Name, legal address, and telephone number
Common address and legal description of site
Signature and stamp of registered engineer/surveyor and design/owner certification
Vicinity map
Existing and proposed mapping and plans (recommended scale of 1” = 50’ or greater detail) which
itlustrate at a minimum:

> Existing and proposed topography (minimum of 2-foot contours recommended)

> Perennial and intermittent streams

> Mapping of predominant soils from USDA soil surveys as well as location of any site-
specific borehole investigations that may have been performed.

> Boundaries of existing predominant vegetation and proposed limits of clearing

Location and boundaries of resource protection areas such as wetlands, lakes, ponds,
and other setbacks (e.g., stream buffers, drinking water well setbacks, septic setbacks)

> Location of existing and proposed roads, buildings, and other structures

’ Location of existing and proposed utilities (e.g., water, sewer, gas, electric) and
easements

> Location of existing and proposed conveyance systems such as grass channels, swales,
and storm drains

> Flow paths

.. Location of floodplain/floodway limits and relationship of site to upstream and

downstream properties and drainages

> Location and dimensions of proposed channel modifications, such as bridge or culvert
crossings ‘

» Location, size, maintenance access, and limits of disturbance of proposed structural

stormwater Management practices
Representative cross-section and profile drawings and details of structural stormwater
Management practices and conveyances (i.e., storm drains, open channels, swales, etc.) which
include:

> Existing and proposed structural elevations (e.g., invert of pipes, manholes, etc.)

> Design water surface elevations

> Structural details of outlet structures, embankiments, spillways, stilling basins, grade
control structures, conveyance channels, etc.

» Logs of borehole investigations that may have been performed along with supporting
geotechnical report.
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O Hydrologic and hydraulic analysis for all structural components of stormwater system {e.g., storm
drains, open channels, swales, Management practices, etc.) for applicable design storms including:



